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Abstract
7KHILQHVWUXFWXUHRIWKHHJJVKHOORIEORZIO\ Lucilia cuprina :LHGHPDQQ'LSWHUD&DOOLSKRULGDH
ZDVH[DPLQHGXVLQJVFDQQLQJDQGWUDQVPLVVLRQHOHFWURQPLFURVFRS\(JJVPPLQOHQJWKDQG
PPLQZLGWKERUHDUHODWLYHO\ZLGHSODVWURQWKDWH[WHQGLQJDORQJDOPRVWWKHHQWLUHOHQJWK
7KHSRO\JRQDOSDWWHUQRIFKRULRQLFVFXOSWXUHZDVLQGLVWLQFW7KHXOWUDWKLQVHFWLRQLQGLFDWHGD
PXOWLOD\HUHGHJJVKHOOKDYLQJDQH[RFKRULRQRXWHUHQGRFKRULRQSLOODUVDQLQQHUHQGRFKRULRQ
LQQHUPRVWFKRULRQLFOD\HUDQGDZD[OD\HU7KLVVWXG\SURYLGHVQHZLQIRUPDWLRQDERXWWKHILQH
PRUSKRORJ\RIEORZIOLHVHJJV$NH\WRGLIIHUHQWLDWHWKHHJJVRIIRUHQVLFDOO\LPSRUWDQWIOLHVLQ7KDLODQG
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 Introduction
Lucilia  Phaenicia cuprina :LHGHPDQQ 
'LSWHUD &DOOLSKRULGDH LV D IO\ RI PHGLFDO DQG
YHWHULQDU\ LPSRUWDQFH QRW RQO\ DV DQ
HFWRSDUDVLWH EXW DOVR EHFDXVH LW FDXVHV P\LDVLV LQ
KXPDQV DQG RWKHU PDPPDOV SDUWLFXODUO\ VKHHS
=XPSW  6WHYHQV DQG :DOO  7HOODP HW DO
 &ROGLW] HW DO  ,W KDV UHFHQWO\ EHHQ
FODLPHG WR EH IRUHQVLFDOO\ LPSRUWDQW VLQFH L.
cuprina ZDV IRXQG DVVRFLDWHG ZLWK FRUSVHV DQG
FRXOG EH XVHG LQ IRUHQVLF LQYHVWLJDWLRQV 6PLWK
 *RII  %\UG DQG &DVWQHU 
*UHHQEHUJ DQG .XQLFK  ,Q 7KDLODQG WKH
ODUYDH RI WKLV VSHFLHV KDYH EHHQ IRXQG LQ KXPDQ
FRUSVHV LQ &KLDQJ 0DL QRUWKHUQ 7KDLODQG ./
6XNRQWDVRQ XQSXEOLVKHG GDWD 6\VWHPDWLFDOO\ L.
cuprina KDV EHHQ FODVVLILHG LQ WKH )DPLO\
&DOOLSKRULGDH 6XEIDPLO\ &DOOLSKRULQDH DQG 7ULEH
/XFLOLLQL.XUDKDVKLHWDO
7KH SUHVHQFH LQ FRUSVHV RI IO\ HJJV ODUYD RU
SXSDULD DV ZHOO DV RWKHU DUWKURSRGV FDQ EH XVHG
LQ IRUHQVLF LQYHVWLJDWLRQ )RU H[DPSOH WKH
SUHVHQFH RI RQO\ IO\ HJJV LQ D FRUSVH FDQ XVHG WR
HVWLPDWH D VKRUW SRVWPRUWHP LQWHUYDO 6PLWK
 /RUG  $QGHUVRQ  %\UG DQG
&DVWQHU  $QGHUVRQ  +RZHYHU DQ
HVVHQWLDO ILUVW VWHS LV WKH VSHFLHV LGHQWLILFDWLRQ RI
IO\ HJJV 7KH LGHQWLW\ RI IO\ HJJV KDV EHHQ
SHUIRUPHG XVLQJ OLJKW PLFURVFRS\ 6XNRQWDVRQ HW
DODRUVFDQQLQJHOHFWURQPLFURVFRS\6(0
.LWFKLQJ  *UHHQEHUJ DQG 6]\VND 
*UHHQEHUJ DQG 6LQJK  ,Q WKLV VWXG\ WKH ILQH
VWUXFWXUH RI WKH HJJVKHOO RI L. cuprina LV SUHVHQWHG
XVLQJ 6(0 DQG WUDQVPLVVLRQ HOHFWURQ PLFURVFRS\
7(0 $ NH\ LV DOVR SURYLGHG WR GLIIHUHQWLDWH L.
cuprina HJJV IURP RWKHU IRUHQVLFDOO\ LPSRUWDQW IO\
VSHFLHVLQ7KDLODQG
Materials and Methods
7KH HJJV RI L. cuprina ZHUH REWDLQHG IURP WKH
ODERUDWRU\ FRORQ\ PDLQWDLQHG DW WKH 'HSDUWPHQW
RI 3DUDVLWRORJ\ )DFXOW\ RI 0HGLFLQH &KLDQJ 0DL
8QLYHUVLW\ 7KH UHDULQJ SURFHGXUH ZDV PRGLILHG
E\ XVLQJ WKH WHFKQLTXH RI +DVNHOO  DW URRP
WHPSHUDWXUH DYHUDJH ±& )UHVK SRUN OLYHU
ZDV SURYLGHG DV D ODUYDO IRRG VRXUFH DQG
RYLSRVLWLRQVLWH
)RU WKH 6(0 SURFHVV HJJV ZHUH ZDVKHG VHYHUDO
WLPHV XVLQJ QRUPDO VDOLQH VROXWLRQ WR UHPRYH DQ\
SRUN OLYHU WLVVXH UHVLGXH 7KH VSHFLPHQV ZHUH
IL[HG ZLWK  JOXWDUDOGHK\GH LQ SKRVSKDWH
EXIIHU VROXWLRQ 3%6 DW D S+ RI  DW & IRU 
K 7KH\ ZHUH WKHQ ULQVHG WZLFH ZLWK 3%6 DW
PLQ LQWHUYDOV 7KH ULQVHG HJJV ZHUH WKHQ
WUHDWHG ZLWK  RVPLXP WHWUR[LGH DW URRP
WHPSHUDWXUH IRU RQH GD\ IRU SRVWIL[DWLRQ 7KLV
ZDV IROORZHG E\ ULQVLQJ WKH HJJV WZLFH ZLWK 3%6
DQG GHK\GUDWLQJ ZLWK LQFUHDVLQJ FRQFHQWUDWLRQV RI
DOFRKRO DV IROORZV     DQG  7KH
HJJV UHPDLQHG LQ HDFK FRQFHQWUDWLRQ RI DOFRKRO
IRU  K GXULQJ HDFK VWHS RI WKH GHK\GUDWLRQ
SURFHVV 7KH HJJV ZHUH WKHQ SODFHG LQ DEVROXWH
DOFRKRO IRU WZR  K SHULRGV IROORZHG E\ DFHWRQH
IRU WZR  K SHULRGV )LQDOO\ WKH HJJV ZHUH
VXEMHFWHG WR FULWLFDO SRLQW GU\LQJ LQ RUGHU WR
FRPSOHWH WKH GHK\GUDWLRQ SURFHVV ,Q RUGHU WR
YLHZ WKH HJJV WKH\ ZHUH ILUVW DWWDFKHG WR
DOXPLQXP VWXEV ZLWK GRXEOHVWLFN WDSH VR WKH\
FRXOG EH FRDWHG ZLWK JROG LQ D VSXWWHUFRDWLQJ
DSSDUDWXV EHIRUH EHLQJ YLHZHG ZLWK D
-(2/-60$ VFDQQLQJ HOHFWURQ PLFURVFRSH
-2(/ZZZMHROFRP
7KH SURFHGXUH IRU WKH 7(0 SURFHVV ZDV WKH VDPH
DV WKDW IRU 6(0 XQWLO WKH HJJV ZHUH SODFHG LQ
DEVROXWH DOFRKRO IRU WZR  K SHULRGV $IWHU WKDW
WKH\ ZHUH SODFHG LQ DFHWRQH IRU  K EHIRUH
WUDQVIHUULQJ WR D UDWLR RI UHVLQDFHWRQH  IRU 
K  IRU  K DQG  IRU  K IROORZHG E\ UHVLQ
IRU   K SHULRGV (JJ VSHFLPHQV ZHUH HPEHGGHG
LQ 6SXUU¶V UHVLQ E\ SODFLQJ WKHP LQWR D SODVWLF
EORFN DQG LQFXEDWLQJ DW  & IRU  K 6HFWLRQ RI
WKH HJJV ZDV PDGH ZLWK D JODVV NQLIH RQ DQ
8OWUDPLFURWRPH /HLFD
ZZZOHLFDPLFURV\VWHPVFRP 7KH XOWUDWKLQ
VHFWLRQ ZDV VWDLQHG ZLWK XUDQ\O DFHWDWH DQG OHDG
FLWUDWHDQGREVHUYHGXQGHUWKH-(2/
7R GLIIHUHQWLDWH L. cuprina HJJV IURP RWKHU
IRUHQVLFDOO\ LPSRUWDQW IOLHV ILYH VSHFLHV RI IOLHV
ZHUH LQFOXGHG LQ WKLV VWXG\ QDPHO\ &DOOOLSKRULGDH
Chrysomya megacephala, Chrysomya rufifacies
DQG Chrysomya nigripes 0XVFLGDH Musca
domestica Synthesiomyia nudiseta DQG
3KRULGDH Megaselia scalaris 7KH HJJV ZHUH
HLWKHU SURFHVVHG E\ WKH 6(0 RU VWDLQHG ZLWK RQH
SHUFHQW RI SRWDVVLXP SHUPDQJDQDWH VROXWLRQ DV
SUHYLRXVO\ GHVFULEHG E\ 6XNRQWDVRQ HW DO D
7HUPLQRORJ\ XVHG IRU RI GHVFULELQJ IO\ HJJVKHOO
IROORZHG 0DUJDULWLV
Results and Discussion
7KH HJJV RI L. cuprina ZHUH FUHDP\ZKLWH
HORQJDWHG DQG  PP LQ OHQJWK
 PP LQ ZLGWK n    7KH SODVWURQ
RULJLQDWHG IURP WKH DQWHULRU HQG QHDU WKH
PLFURS\OH DQG H[WHQGHG GRUVDOO\ DORQJ DOPRVW WKH
HQWLUH OHQJWK )LJXUH $ 7KH ZLGWK RI WKH
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RXWHUPRVWH[RFKRULRQH[RXWHUHQGRFKRULRQRHDQGOD\HURIYHUWLFDOSLOODUVSEHWZHHQWKHLUUHJXODUVSDFHRI
DHURS\OHVVWDULQQHUHQGRFKRULRQLHLQQHUPRVWFKRULRQLFOD\HULFOZD[OD\HUZO
SODVWURQ ZDV  PP n     
UHSUHVHQWLQJ § RI WKH ZLGWK RI WKH HJJV 7KH
SODVWURQ DGMDFHQW WR WKH PLFURS\OH ZDV VOLJKWO\
ELIXUFDWHG )LJXUH % ZKHUHDV WKDW DORQJ WKH
KDWFKLQJ OLQH )LJXUH % & VWDUV ZDV XSULJKW
7KH FKRULRQLF VFXOSWXUH KDG D SRO\JRQDO SDWWHUQ
SHQWDJRQDO RU KH[DJRQDO ZLWK LQGLVWLQFW
ERXQGDU\ )LJXUH & DUURZ 8QGHU 7(0
REVHUYDWLRQ D VHFWLRQ RI WKH HJJVKHOO UHYHDOV D
PXOWLOD\HUHG VXUIDFH ZLWK WKH RXWHUPRVW
H[RFKRULRQ RXWHU HQGRFKRULRQ D OD\HU RI YHUWLFDO
SLOODUV EHWZHHQ WKH LUUHJXODU VSDFH RI DHURS\OHV
VWDU LQQHU HQGRFKRULRQ LQQHUPRVW FKRULRQLF
OD\HUDQGZD[OD\HU)LJXUH
$ NH\ WR VLPSOLI\ WKH LGHQWLILFDWLRQ RI HJJ RI L.
cuprina IURP WKH RWKHU IRUHQVLFDOO\ LPSRUWDQW
VSHFLHV LQ 7KDLODQG ZDV VXPPDUL]HG IRU
PRUSKRORJLFDOFRPSDULVRQDVIROORZV7DEOH
7KH HJJVKHOO VWUXFWXUH RI L. cuprina FRQIRUPV WR
JHQHUDO XOWUDVWUXFWXUDO SDWWHUQV VKRZQ E\ 6(0
PLFURJUDSKV RI EORZ IO\ VSHFLHV .LWFKLQJ 
(U]LQFOLRJOX  /LX DQG *UHHQEHUJ 
3HWHUVRQ DQG 1HZPDQ  *UHHQEHUJ DQG 6LQJK
 6XNRQWDVRQ HW DO E E\ EHDULQJ WKH
GRUVDO SODVWURQ PLFURS\OH DQG SRO\JRQDO SDWWHUQ
RI FKRULRQLF VFXOSWXUH 7KH UHODWLYHO\ ZLGH
SODVWURQDQGVOLJKWELIXUFDWLRQ RI WKH SODVWURQ
Table 1(JJLGHQWLILFDWLRQNH\
:LGHSODVWURQRFFXS\LQJPRUHWKDQKDOIRIHJJZLGWK 

1DUURZSODVWURQRFFXS\LQJOHVVWKDQKDOIRIHJJZLGWK)LJXUH$ 
/HQJWKPPSODVWURQDUHDIODQNHGZLWKSURPLQHQWIODQJHV)LJXUH Megaselia scalaris )DPLO\3KRULGDH
 /HQJWK!PPSODVWURQDUHDZLWKSRO\JRQDOSDWWHUQKDWFKLQJOLQHXSULJKW
)LJXUH
Synthesiomyia nudiseta )DPLO\0XVFLGDH
3ODVWURQZLGWKOHVVWKDQKDOIRIHJJ)LJXUH$ 
 3ODVWURQQDUURZDQGOHQJWKHQDOPRVWWKHHQWLUHOHQJWK)LJXUH
SODVWURQDUHDQHDUPLFURS\OHDV³<VKDSH´)LJXUH
Chrysomya megacephala RU Chrysomya rufifacies )DPLO\
&DOOLSKRULGDH
/HQJWK!PPKDWFKLQJOLQHXSULJKWRUVOLJKWO\VZROOHQ 

/HQJWKPPKDWFKLQJOLQHFOHDUO\XSULJKW)LJXUH$% Lucilia cuprina )DPLO\&DOOLSKRULGDH
%RXQGDU\RISRO\JRQDOSDWWHUQRQFKRULRQVZROOHQDQGGLVWLQFW)LJXUH Chrysomya nigripes )DPLO\&DOOLSKRULGDH

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Figure 4(JJRI S. nudiseta DIWHUEHLQJVWDLQHGZLWKSRWDVVLXPSHUPDQJDQDWHVROXWLRQIRUPLQ:KROHHJJ
VKRZLQJZLGHSODVWURQDUHDZLWKSRO\JRQDOSDWWHUQDQGXSULJKWKDWFKLQJOLQH
Figure 5(JJRI C. megacephala DIWHUEHLQJVWDLQHGZLWKSRWDVVLXPSHUPDQJDQDWHVROXWLRQIRUPLQ:KROH
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-RXUQDORI,QVHFW6FLHQFH_ZZZLQVHFWVFLHQFHRUJ ,661
-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH Figure 66FDQQLQJHOHFWURQPLFURJUDSKRIHJJRI C. megacephala GLVSOD\LQJ³<VKDSH´RISODVWURQDUHDQHDU
PLFURS\OH
Figure 7(JJRI C. nigripes DIWHUEHLQJVWDLQHGZLWKSRWDVVLXPSHUPDQJDQDWHVROXWLRQIRUPLQ/RZHUKDOI
HJJVKRZLQJVZROOHQRIWKHERXQGDU\RISRO\JRQDOSDWWHUQRQFKRULRQDQGXSULJKWKDWFKLQJOLQHGDUNEURZQOLQHV
Figure 8(JJRI M. domestica DIWHUEHLQJVWDLQHGZLWKSRWDVVLXPSHUPDQJDQDWHVROXWLRQIRUPLQ:KROHHJJ
VKRZLQJZLGHSODVWURQDUHDDOPRVWWKHHQWLUHOHQJWKDQGVOLJKWO\VZROOHQKDWFKLQJOLQH
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-RXUQDORI,QVHFW6FLHQFH9RO_$UWLFOH QHDU WKH PLFURS\OH RI L. cuprina HJJV DUH VLPLODU
WR WKDW IRXQG LQ Lucilia VSHFLHV HJ Phaenicia
sericata, Phaenicia coeruleiviridis DQG Phaenicia
illustris *UHHQEHUJ DQG 6LQJK  7KHVH
DXWKRUV LQGLFDWHG WKH GLIILFXOW\ LQ GLIIHUHQWLDWLQJ
EHWZHHQ WKHP KRZHYHU D VOLJKW ELIXUFDWLRQ RI WKH
SODVWURQ QHDU WKH PLFURS\OH RI L. cuprina GLIIHUHG
IURP WKH PDUNHG ELIXUFDWLRQ RI L. ibis *UHHQEHUJ
DQG .XQLFK  +HQFH WKLV IHDWXUH ZRXOG EH
SDUWLDOO\ XVHIXO LQ IXWXUH IRU GLIIHUHQWLDWLQJ HJJV RI
WKH Lucilia VSHFLHV WKDW H[LVW LQ 7KDLODQG DQG
RWKHU FRXQWULHV LQ $VLD HJ L. porphyrina, L.
papuensis L. sinensis L. bismarckensis L.
calviceps, L. fumicosta, L. hainanensis DQG L.
salazarae 7XPUDVYLQ HW DO  .XUDKDVKL HW DO
 .XUDKDVKL DQG 0DJSD\R  .XUDKDVKL

7KH FKRULRQLF XOWUDVWUXFWXUH KDV EHHQ XVHG DV RQH
RI WKH WD[RQRPLF FKDUDFWHUV IRU GLIIHUHQWLDWLQJ
EHWZHHQ IO\ HJJV .LWFKLQJ  )HOLFLDQJHOL HW DO
 &ROZHOO HW DO  6XNRQWDVRQ HW DO
D 7KH LQGLVWLQFW ERXQGDU\ RI WKH KH[DJRQDO
SDWWHUQ RI L. cuprina SUHVHQWHG KHUHLQ XVHG IRU
LQFRUSRUDWLRQ ZLWK RWKHU IHDWXUHV PD\ KHOS WR
GLIIHUHQWLDWHHJJVIURPRWKHU Lucilia VSHFLHV
2XU 7(0 REVHUYDWLRQ RQ L. cuprina HJJV
FRUUHVSRQGV ZLWK WKH PXOWLOD\HUHG HJJVKHOO RI
EORZ IOLHV HJ Lucilia sericata Calliphora
erythrocephala +LQWRQ  Cochliomyia
hominivorax 3HWHUVRQ DQG 1HZPDQ  DQG
Chrysomya nigripes 6XNRQWDVRQ HW DO E
7KH ODUJH SHUIRUDWLRQ RI DHURS\OHV LQ WKH PLGGOH
OD\HU DQG ZLGH SODVWURQ HQDEOH WKH HIILFLHQW
GLVWULEXWLRQ V\VWHP RI JDVHV IRU WKH GHYHORSLQJ
RRF\WHV +LQWRQ  0DUJDULWLV  0D HW DO

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